the limited and unfashionable method of explication des textes. This work is a close analysis of the central logic in the first three editions of three seminal documents in the history of geology. I do not maintain that such a myopic procedure can substitute for true history, . . . still, I see some value in the venerable method of explication. The social and psychological sources of a text are manifold-the reasons why it exists at all, and why it espouses one view of the world rather than another. (16-17) 158 As a framework for reading these three texts, Thomas Burnet's Sacred History of the Earth (1680) (1681) (1682) (1683) (1684) (1685) (1686) (1687) (1688) (1689) (1690) , James H utton's Theory of the Earth (1795), and Charles Lyell's Principles of Geology (1830) (1831) (1832) (1833) , Gould relies upon the dichotomy of linear and circular visions of time: time's arrow and time's cycle. "Tim e's arrow is the intelligibility of distinct and irreversible events, while time's cycle is the intelligibility of timeless order and lawlike structure" (15-16).
In the opening pages of his book, Gould quotes Freud concerning the "outrages upon its naive self-love" that humanity has endured at the hands of science. According to Freud, the first was the Galilean revolution: earth is not at the center of our universe. The second was the Darwinian: humans are descended from the animal world. While Freud would claim that he is responsible for the third outrage (that we don't possess rational minds), Gould asserts otherwise. Freud omitted the discovery of time as "an almost incomprehensible immensity, with hum an habitation restricted to a millimicrosecond at the very end"
d-2).
Understanding geologic time requires more than simply memoriz ing the names of eras and epochs. Gould writes, Tim e's arrow and time's cycle are the dichotomous metaphors that Burnet, Hutton, and Lyell wrestled with to understand geological time, no t-as textbooks would have us believe-science/religion, observation/speculation, or uniformity/catastrophe. To understand their works, then, we must begin by understanding the myths and metaphors that shaped those works. We must understand them from their cultural context, not our own.
His analysis of these three scientists and their scientific "method" allows Gould to make an even more important point. In correcting the mis-information surrounding them, he can debunk some of the scientific mythology present today: Having clearly stated his purpose and method at the outset, Gould proceeds-in an obviously linear fashion-to analyze one by one the texts and authors which helped form our m odern understanding of time.
Burnet (the textbook villain of geology) gains Gould's respect for integrating time's arrow and cycle and for resisting "miraculous intervention" as an explanation for physical occurrences. Burnet insisted that natural causes must be found; to do otherwise would be "to cut the knot when we cannot loose it" (29).
James Hutton (the textbook hero and "father of modern geology") doesn't fare as well in Gould's book. Hutton held the belief that the earth is a "machine . . . constructed as a stable abode for life" (74). His treatise was not shaped by empiricism and field work, but by this m etaphor which demanded a regular and repeating process capable of counteracting the effects of erosion. But H utton's belief in mechan ical perfection paradoxically denied history.
Finally, Gould turns to Lyell, and debunks another textbook hero. Lyell was not an empiricist either; he was, however, a brilliant writer and rhetorician, "self-made in cardboard," who rescued H utton's theory from the morass of poor writing. Gould tells us in a footnote that "rhetoric" is "a term that I use, by the way, in the literal, not the pejorative, sense" (107). I'm not certain that I believe his disclaimer; two dozen pages later he describes Lyell's Principles of Geology as "awash in rhetoric" (132). Lyell did correct H utton's ahistorical view of time, but he persisted in denying progress. In addition, Lyell created a persistent confusion among geologists by including multiple, and in some cases, controversial meanings under the single label "unifor mity." In accepting some, scientists inadvertently accepted the others. In fact, writes Gould, It shall always be one of my greatest satisfactions that, as a teeny neophyte scholar alone in a little Ohio college, I noted this central confusion at the same time as a major revisionist movement to reassess Lyell's cardboard history was brewing among professional historians. (118) T hat was in 1965, and in Gould's first published paper. Twenty years later, Gould himself appears in the role of the brilliant rhetori cian. I understand that some of his scientific colleagues are beginning to grumble.
Hutton and Lyell both erred by embracing one m etaphor (time's cycle) and excluding the other (time's arrow). Gould convincingly demonstrates that both are necessary in order for us to understand deep time and to make sense of the earth's history and record. The arrow and the circle "do not blend, but dwell together in tension and fruitful interaction" (200). But Time's Arrow, Time's Cycle also demon strates the need for science to confront its own past honestly.
Why does it matter?
What harm is a bit of heroic folderol about an illusory past, especially if it makes us feel good about the progress of science? I would argue that we misrepresent history at our peril as practicing scientific researchers. If we . . . enshrine one narrow version as true a priori . . . we lose the possibility of weighing reasonable alternatives. If we buy the simplistic idea . . . then we will never understand how fact and theory interact with social context, and we will never grasp the biases in our own thinking. (114-115) The immensity of time is not a comforting thought, but then, neither is illusion.
Though I may never completely comprehend the vast stretches of time recorded in even my simple rock collection, I can see far more than I once did. A tiny crinoid, the preserved fragment of a sea lily stem, now reveals an ocean which once blanketed these Midwestern landscapes.
